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The diamidines were developed first for use against the trypanosomes and later found useful in certain bacterial infections and neoplastic diseases. There have been a few studies on the mode of action of these drugs in bacteria and in neoplastic cells, but the effect of the diamidines on the metabolic activity of fungi has not been investigated. In the experimental work here reported a study has been made of the effects of propamidine and stilbamidine on the oxidative metabolism of certain substances by Blastomyces dermatitidis in order to determine whether there is a correlation between their effect on growth and respiration.
MATERIALS AND METHODS
A yeast-phase culture of B. dermatitidis obtained from a clinical case of blastomycosis was grown on the surface of Kelley's agar (1939) for three days at 37 C. The organisms were washed off the agar with sterile distilled water and centrifuged for 30 minutes at 1,800 rpm. The supernate was decanted, the cells suspended in water and recentrifuged. The cells were washed once with 0.05 M phosphate buffer, pH 7.8, and resuspended in the buffer so that 1.0 ml of the packed cells was contained in 10 ml of buffer. One-half ml of this suspension was used in each Warburg vessel which contained a final volume of 2.0 ml. The diamidines used were stilbamidine di-isethionate and propamidine isethionate. Suitable dilutions were made in phosphate buffer immediately before use and were allowed to incubate with the cells for two hours before 1.0 mg of the substrate was added from the side arm. Ten representative substrates were used: Glucose, Na pyruvate, Na lactate, Na oxalacetate, Na succinate, Na acetate, DL-alanine, DL-serine, DL-phenylalanine, and DL-methionine.
Respiration was measured by the "direct method" (Umbreit et al., 1949) at 37.5 C with air as the gas phase.
In vitro growth tests were carried out on Sabouraud's agar plates at 37 C. The inoculum consisted of 0.1 ml of a suspension of B. dermatitidis grown for five days on Kelley's agar slants. Plates were read daily for two weeks.
RESULTS
Preliminary experiments showed that the oxygen consumption of B. dermatitidis is not affected immediately by either of the diamidines but that a two hour incubation of the organism with the drug is necessary before inhibition occurs. The lag period probably is due to a slow penetration of the drug into the cell. Bernheim (1944) In presenting the data control values are not subtracted since it was impossible to determine how much of the final oxygen consumption was actually due to the oxidation of the exogenous substrate. The results seem to indicate, however, that in the presence of substrate the oxidation of endogenous substances is inhibited. This is shown in figure 1 with sodium pyruvate as substrate. With a stilbamidine concentration of 0.4 mg the endogenous uptake is depressed from 245 ,uL oxygen in five hours to 135 ,uL, while in the presence of one mg of sodium pyruvate the oxygen uptake is decreased from 353 ,uL oxygen to 28 ,uL. Similar results were obtained for the other substrates tested, even the amino acids which have been shown by Bernheim (1942) not   DISCUSSION To inhibit growth of a microorganism a drug attacks either the anabolic reactions of the cell or the catabolic processes. In the latter case growth is inhibited indirectly as a result of interference with oxidative reactions that provide the energy for the synthesis of cellular material. Since stilbamidine and propamidine inhibited the oxidation of various substrates by B. dermatitidis at concentrations comparable to those required for in vitro inhibition of growth, it may be assumed that the fungistatic activity of these two diamidines lies in their ability to interfere with the oxidative metabolism of the organism. Not only was stilbamidine more effective than propamidine in inhibiting growth of OXIDATIVE METABOLISM OF B. DERMATITIDIS this fungus, but it also produced a greater derangement of its respiratory processes. In studying the inhibition of oxidative systems by these two diamidines a wide range of oxidizable substrates was employed in order to determine the effect of the drugs on some of the most important oxidases present in the organism. Their inhibition of this wide range of substrates may indicate that the action of the drugs lies in their attack on a respiratory mediator which is common to several different systems and not on one specific enzyme. The wide range of activity of these diamidines also points to a system or systems essential to protozoa, bacteria, and fungi alike.
SUMMARY
A study was made of the effects of stilbamidine and propamidine on the oxidative metabolism of Bla8tomyces dermatitidis.
Both drugs inhibited respiration of the organism in the presence of glucose, sodium pyruvate, sodium lactate, sodium oxalacetate, sodium succinate, sodium acetate, DL-alanine, DL-serne, phenylalanine, and methionine.
The endogenous respiration of the organism was also inhibited.
A correlation was observed between concentrations of the drugs which inhibited growth and those which inhibited oxygen uptake.
Stilbamidine was more effective than propamidine in inhibiting growth and respiration of the organism.
